Endonuclease cleavage of DNA in the aged cochlea of Mongolian gerbil.
Apoptosis is the most common form of physiological cell death, plays an important role in a variety of physiological and pathological situations, and is characterized by an endonuclease activation. Aged gerbils (24-month-old) showed a significant elevation of the distortion product otoacoustic emission (DPOAE) threshold and a significant decrease of the DPOAE level as compared to young gerbils (3- to 6-month-old), suggesting a disturbance of the outer hair cell in the aged cochlea. Furthermore, the endocochlear potential in the aged (15-75 mV) was apparently lower than that in the young (80-90 mV), indicating strial damage with aging. A terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end-labeling (TUNEL) method demonstrated the presence of the DNA fragmentation predominantly in the outer hair cells and spiral ganglion cells. These changes were sporadically observed in the inner hair cells and supporting cells. TUNEL positive cells were markedly observed in some aged gerbils showing deterioration in cochlear function, which may suggest the individual variability of presbycusis. On the other hand, the strial cells showed a marked atrophy, but no DNA fragmentation. These findings suggest that the aged change in the outer hair cells and spiral ganglion cells involves an apoptotic death pathway. However, strial atrophy with aging seems to be unrelated to apoptosis.